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The  primary  goal  of  this  project  was  the  development  of  new  techniques  for 
toughening  elastomeric  materials.  The  first  approach  taken  was  the  in-situ 
precipitation  of  reinforcing  filler  particles  into  the  elastomers.  Prelimi¬ 


nary  studies  focused  on  the  elastomer  poly(dimethylsiloxane)  (PDMS)  because 
of  the  large  number  of  related  studies  already  carried  out  on  this  material. 
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particles  to  improve  reinforcement,  at  least  in  chosen  directions.  This  was 
done  during  tb6  curing  process  and  utilized  a  magnetic  field  of  variable 
strength.  / 
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I.  Statement  of  Problem 

The  basic  problem  investigated  in  this  research  was  the  development  of  new 
fillers  and  filler  reinforcement  techniques  for  improving  the  ultimate  properties  of 
elastomers.  Of  particular  interest  was  the  use  of  ideas  from  the  new  sol-gel  area  of 
ceramics,  which  involves  the  generation  of  ceramic-type  materials  from  organometallic 
substances.  The  utility  of  the  techniques  developed  was  to  be  gauged  by  mechanical 
property  measurements  on  the  resulting  filled  elastomers. 

II.  Summary  of  Results 

Silica  generated  by  the  in-situ  hydrolysis  of  tetraethoxysilane  was  found  to  give 
very  good  reinforcement  in  poiy(dimethyisiloxane)  (14)*.  polyisobutylene  (1),  and 
poly(methyiphenylsiloxane)  (5).  Similarly  produced  titania  (2,18,20)  and  alumina  (12) 
also  gave  good  reinforcement,  but  with  some  evidence  that  the  particle-elastomer 
bonding  was  not  as  strong  as  that  observed  in  the  case  of  silica.  Zeolites,  simply 
blended  Into  poiy(dimethylsiloxane),  gave  surprisingly  good  reinforcement  (13),  and 
have  the  advantage  of  being  crystalline  with  variable  channel  sizes  for  penetration  by 
the  polymer  chains  to  be  subsequently  used  to  form  the  elastomeric  network.  The  low- 
temperature  behavior  of  some  of  the  silica-filled  materials  was  also  investigated  (7). 
The  silica  particles  were  found  to  interfere  with  crystallization  of  the  elastomer  in  the 
undeformed  state. 

*Reference  numbers  correspond  to  those  in  Section  ill. 
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!t  was  also  found  to  be  possible  to  obtain  good  reinforcement  by  the  in-situ 
polymerization  of  monomers  yielding  glassy  polymers  within  the  elastomeric  matrix 
(11,16.17).  Some  of  these  polymerizing  chains  could  also  be  bonded  either  to  the 
filler  particles  (8),  or  to  the  cross  links  (10). 

Employing  magnetic  filler  particles  was  found  to  be  very  useful  in  that  the 
anisotropy  of  the  reinforcement  could  be  controlled  by  curing  the  filled  polymer  in  a 
magnetic  field  (3,4,6). 

The  results  obtained  were  also  described  in  a  number  of  review  articles 
(9,15.19.21.22) 
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